The destruction box of human Geminin is critical for proliferation and tumor growth in human colon cancer cells.
A domain-specific disruption was performed on the destruction box sequence of endogenous Geminin gene, an inhibitor of the DNA replication initiation complex, in a human cancer cell line HCT116 resulting in the formation of a protein that was stable in the G1 phase of the cell cycle. Although the total amount of Geminin in asynchronous cultures was not elevated, the G1-specific stabilization of Geminin, diminished chromatin loading of minichromosome maintenance complex, inhibited DNA replication, and resulted in the accumulation of cells in G1. The mutated Geminin suppressed in vivo tumorigenicity and in vitro cell growth. Cells carrying this mutation failed to support the replication of a plasmid bearing the oriP replicator of Epstein-Barr virus. The DNA damage checkpoint pathway was activated in the mutated cells with increased levels of p53 protein and its target, the p21 protein. All these deficits were rescued by overexpression of Cdt1, a replication initiator protein that binds to Geminin. Therefore, alteration of the cell cycle-dependent regulation of endogenous Geminin in human cells without increasing total protein level inhibits DNA replication and suppresses tumor growth.